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® A filtering device comprising an inlet {8) and an outlet (9) 

withthefiltratton being arranged so that ft takes place in tow 
chambers (2,3) connected in series, which cTrSi a ,S 

S Haw"' ' ^""^^ 

tfonHLh'^'^i? ^ «n connec- 

tion wtl^ medical treatment of bloodand here in partieulafta 

mrth^"" "L-". or plasmaferi in^ch 

methods a thickening of the blood and consiouentfv a 
pressure drop occurs. wmsequemiy a 

^ f«, J^*"? of the invention is an inlet (191 

^| this liquid between the said two chambers (^3). 
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TITLE 

FILTEBSTG 

lECHWICAL FIELD 

5 The present Invention relates to a filtering device comprising 
an inlet and an outlet for the liquid filtered and an outlet for -the 
filtrates the filtration being arranged so as to take place in two 
ebamhers connected in series 9 which consist at least pertly of 
membrsne material through idiich the filtration is taking place. 

IC Thef invention is intended primarily to he used in connection 
with medical treatment of blood and here in particular with 
haemofiltration or plasmafersy in which oBthods.a thickening of 
the blood and consequently a pressure drop occurs between the inlet 
and the outlet of Hxe liquid filtered* 

13 Haemofiltration thus refers to a process wherein the blood 
fluid is srithdrawn £rom the patient together with toxins which 
could not be removed 'by means of the normal renal function* Since 
a quantity of liquid in the order of magnitude of 20 litres is 
withdrawn fxom the patient in each case of treatioent, substantially 

20 the same quantity of replacement liquid is supplied ^ insofar as a certain 
reduction in weight is not desired*. . 

Flasmaf era refer to a process .idierein only the blood plasma is 
withdrawn from "Qie blood donor end the blood cells and sisdlar larger 
molecules I together with a small portion of the blood plasma^^are returned* 

23 In this process too a certain quantity of replacement liquid may be 
supplied to the patient** 

Both, haemofiltration and plasmafers, take place appropriately 
with the help of membrane filtration in devices which resemble normal 
membrane dialysers* Usually, however, more permeable membranes and 

30 higher pressures are used. Moreover, of course, no dialysis is to be 
found on the side of the membrane remote from the blood* 

BACKGROm^T) ART 

Kozmally separate filtering devices are used, for processes of 
33 the abovementioned type which are thus similar to normal membrane 
dialysers* Tests have also been carried out with filtering devices 
coupled in parallel or in series* Especially suitable is a connection 
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in series when an increase in the pressure drop is obtained which ' 
in tuzn gives an increase in the afflomt of filtrate. However » if' 
the pressure drop across the filtering device is too great, problems 
way arise* For example , the blood may be damaged through haemolysis* 
3 Experimsnts have alsd been carried out with chambers connected 

in series and in parallel arranged in one and the same casing. See 
for example US patent specification 4 038 190* Difficulties may also 
be experienced, however, with the designs described in this patent 
if, in particular for haemofiltration or plasmafers, a sufficiently 
10 hi^ pressure is to be achieved without the risk of too hig^. a presure 
when, for example , the filter becomes partially choked. 

DISCIiOSOBE OF IMVENTIOW 

The abovementioned problem is solved in accordance with the 

15 invention with the help of a filtering device comprising an inlet 
and an outlet for the liquid filtered,. and an outlet for the filtrate, 
the filtration being arranged to take place' in two chambers connected 
in series , which consist at least partly of membrane material throu^ 
which the filtration is taking place. . 

20 - The characteristic feature of the invention is an inlet for ' 
replacement liquid, which is adapted so as to introduce the re- 
placement liquid between the said two chambers. 

It is appropriate to arrange a ftirther inlet for replacement 
liquid to introduce the asms after Mhe filtration Into the second cham* 

25 ber. Th *^" makes it possible to supply before the second chamber only 
such a quantity of replacement liquid that the conditions of flow in this 
chamber remain ideal. 

It is also possible to arrange a farther inlet for replacement 
liquid to introduce the same before the filtration into the first 

30 chamber. This makes it possible to influence the conditions of flow 
slso in this chamber. 

The filtering device in accordance with the invention may be 
of the so-called plane film type or it may consist of a membrane 
tube wound into a spiral. In a preferred embodiment, however, it 

35 is of the fibrous type, both chambers being srrsnged in one and the 
same casing and each being formed of a number of interior spaces of 
thin-walled fibres. In filtering devices of this type a relatively 
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hieJi preesxire can l)e used nhilst the risk of a leakage through meabrene 
ruptures reinains small* 

The two chambers are preferably arranged in one and the same 
casing. In this way a compact design can be achieved lAich with the 
3 help of a siiople system of flexible tubes can be connected to the 
patimt on the one hand and to a control apparatus, comprising punips, 
pressure monitors and other supervisory devices, on the other hand» 
The fihres of the two chamhers may he cast, for example, into 
two end walls of a cylindrical casing which, outside these end walls^ 

10 has outer covers with the said inlet and outlet for the liquid treated. 
The said inlet and outlet are arranged preferably in one of the 
outer covers, separated by a seal arranged between the adjoining 
end wall and the cover, whilst the ether outer cover comprises an 
inlet fox the replacement liquid. 

15 If the filtering device in accordance with the invention com- 
prises at least- two inlets for replacement liquid, these inlets should 
be connected or be connectahle to a common supply line via a dis- 
trihutlng valve* This distributing valve may be adapted so that i^t 
conducts quantities determined beforehand to the respective inlet, 

20 substantially regardless of the pressure prevailing at these inlets. 
In this manner ideal conditions of flow can be produced, especially 
in the second chaaiber, where othendse as a rule difficulties* arise, 

A simple design, applicable in practice, is obtained if the 
distributing valve is adapted so as to conduct substantially equal 

23 quantities to the respective inlets. 

For a further controlling of the conditions in the different 
chambers^ preferably controllable valves can be arranged between the 
distributing valve and one or more of the inlets. It is preferable 
to arrange auch a controllable valve between each one of the inlets 

50 and the distributing valve. 

The distributing- valve preferably comprises a coupling onto 
which a supply line is slipped in such a manner that it covers the 
openings to two internal ducts which are connected to the respective 
inlets for -replacement liquid, the sectional area of flow between 

35 the supply line and the respective duct increasing at a higher 
back pressure in the latter. 



•4- 



0076422 



Tw-ngp DEscRTpnow OF mmxGS 

The Inrention irill be described In aore detail la the 
follonlng with reference to the enclosed drawings, tihich "by 
way of example show a preferred eabodinent of the saine. 
5 Hg.l shows a relatively complete conatroction to accordance with 

the tovention* 

Pigorea 2 and 3 show a section and an end elevation respectively . 
of a detail from figtae 1 on an enlarged scale. 

10 -BBsai HOBE OP cAifflTrmg cm tbe isvsmim 

The design shown in figure 1 by way of an example comprises 
a castog 1 with concentric fibre bundles 2 and' 3 east into it. 
These fibre bundles are cast into end walls 4 and 5. Outside the 
end walls outer covers 6 and 7 axe fitted onto the casing. The 
15 outer cover 6 ia provided with an inlet for the Uqnid treated, 
which to particular is constituted of blood. lii the aaae manner, 
the outer cover 7 is provided with an inlet 8'. normal use, 
however, the latter is plugged X5> and has been added primarily ^ 
from a potot of view of maaofacture. Throu^ this extra tolet 8» ) 
20 the two covers 6 sad 7 can have the aame ahape and at the same time 
the possibililT of an effective seavengiag of the construction to 
connection wi-Bi maaoflacture is provided, 

An outlet fbr the filtrate is designated 9. Tbe tolet 8 and 
outlet 9 are aepacated to the example shoim by a flaaee 10 adapted 
25 so as to yield at a higher pressure. As a result the blood supplied 
will flow fiom the inlet 8 through the totemal central fibre bundle 
3 snd via the outer cover 7 back through the outer fibre bundle 2 
to the outlet 9. 

The filtrate is removed via an outlet 11, which -.00 baa a counter- 
30 part 12, plugged up during application, to allow an effective sea- 
vengtog of the construction to connection with manufacture. 

The replacement liquid is supplied to the construction shown 
through a supply Itoe 13 which is. slipped onto a coupltog U. E«>m 
this coupling the replacement liquid is conducted via Itoes 15 and 
35 16 and valves 17 and 18 to a first tolet 19 and a second inlet 20 
respectively for replacement liquid. The inlet 19, thus arranged 
to the buter cover 7, supplies replacement liquid to the space between 
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the two chambers 2 and 5 formed hy the, reepectlye. fitee hundlea; 
The dalet 20 euppliea replacement liquid, iaat^ad. to. an outlet line 
21 allipped onto the outlet 9, 

A thlr. possibility would be to euppjly repUcejipnt. liquid to 
5 the inlet 8 for the liquid treated. This has-been. Indicated 
schematically in fig.l by the dotted line 22. . 

The more detailed desisa of the epup^ng LJ ^s evident fron 
figures 2 and 3 where it can be seen on a larger pcaje. As can 
be seen, it comprises two ducts 23 and 24, whose openings. 15' and 16 • 

10 are intended to be connected to lines 15 and 16. The opposite 

openings 23' and 24? are intended to be covered at the same time by 
the supply line 13. Thia supply line 15 is thus intended to be 
slipped- over the end spigot 25 of the coupling 14, so that it covers 
the openings 23' and 24'. At the place of these openings, the end 

15 spigot 25 is provided with two bevellings 23'» and 24". Hormal3y a 
certaia flow will take place throu^ these bevellings into the 
respective ducts. If an Increased pressure srises in anyone of these 
ducts i the supply Use 13 will expand so that the seotional area 
of flowjto this duct increases. At the same tis» the pressure of 

20 the supply tube against the opening of the opposite duct Increases^ 
so that a tendency towards a reduced flow throu^ the latter is 
obtained. If the presaure at the inlets 19 and 20 noinally were to be 
equal, the design shown would substaptially the aame flow 

to these two inlets also when there are variations in pressure. Howevef , 

25 the pressure at the inlet 19 is normally hi^er, and if it is desired 
to obtain the same quantity of replacement liquid at the two inlets, 
a control haa to be applied. This can be done either with the help 
of valves 1? and 18 or else the coupling I4 may simply be substituted 
by a similar one with different dimensions of the ducts 23 and 24. In 

30 this manner the conditions of flow In the ducts 15 and 16 can be varied 
within wide limitB so as to comply to any demands for good operating 
conditions in the filtering device itself. 

IKDUSTRIAL AI»PLICABTT.TT»T 
35 It is evident from what has been said In the foregoing that the 

invention is intended primarily to be used for the manufacture of membrane 
filtering devices for haemofiltration and plaamafera and aimilar medical 
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applications. Eomrex$ it id.ll-bk clear to those versed in the 
art that the invention can also he applied in other cases ir}iere 
a filtration Ib deaired with eioultaneous supply of replacement 
liquid and in partieolar at a relatively higb pressure* 

KatuzmtlJt iaventioiis not limited exclusively to the 
emhodinent deecrihed above , hut nsy he varied irithin the scope of 
the following claims* See for example the patent application 
V.P^?^Pj^^..BubmLtte6. at the saxne time, which is aimed In particular 
at different desi^ia of the seal 10 in order to perfect its function 
as an overflow valve* 
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!• A filtering device compriaing an inlet (8) and an outlet (9) for 
the liquid filtered and an outlet (ll) for the filtrate, the 
tration being arranged take place in two cbambere (2,3) con- 
nected in aeriea, which consiat at least partly of membrane 
3 material through which the filtration is taking place, cha- 
racterized by an inlet (19) for replacemmt liquid 
which is adapted so as to introduce the ireplacement liquid between 
the said two chambers (2,3) • 

2« A filtering device in accordance with claim 1, character- 
10 1 z e d by a further inlet (20) for replacement- liquid which is 
adapted so as to introduce the replacement liquid after the fil- 
tration into the second chamber (2)« 

3* A filtering device in accordance with claim 1 or 2,c haracte x r 
i 2 e d by a further inlet (22,6) for replacement liquid which is 
15 adapted so as to introduce areplacement liquid before -Qie filtration 
into the first chamber (3)« 

4« A filtering device in accordance with anyone of the preceding^ 
claims, c haracterized in that the two chambers (2,3) 
are arranged in one and the same casing (l) and that each is formed 

20 of a number of interior spaces of thin-walled fibres* 

5« A filtering device in accoardance with claim 4, the fibres of 
both chambers (2,3) being cast into two end walls (4,3) of a 
(qrlindrical casing (l) whlch^ outside these end walls^has outer 
covers (6,7) «ith the said inlet (8) and outlet (9) for the liquid 

23 treated, characterizedin that the said inlet (8) ot^c I 
outlet (9) are arranged in one (6). of the outer covers (6,7), separated 
1^ a seal (lO) arranged between the adjoining end wall (4) and the 
cover (6) whilst the other outer cover (7) cosqpo^ses an inlet (19) 
for replacement liquid* 

30 A filtering device in accordance with anyone of the preceding 

claims, comprising at least two inlets (19,20) for replacement liquid, 
characterized in that these inlets (19,20) are connected 
or are connectable to a common supply line (13) via a distributing 
valve (13, 14)* 

33 7* A filtering device in accordance with claim 6, characterized 
in that the distributing valve (l3,14) is adapted so as to conduct 
quantities aetermined beforehand to the respective inlet (19,20)\ 
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substantially regardless of the pressure prevailing at these inlets. 
6« A filtering device in accordance irith claim 7,e haracter«» 
i 2 e d in that the distrihating valve (13»14) is adapted so as to 
conduct substantially equal quantities to the respective inlets (19, 20). 
5 9. A filtering device in accordance with anyone of claixoa 6*89 
characterized l^a preferably controllable valve (17 or 18) 
arranged between the distributing valve (13»14) and one of the 
Inlets (19 or 20). 

10. A filtering device in accordance with' claia 9,0 haracter- 
10 i z e d in that a controllable valve (l? or 18) is arranged between 

each of ttie inlets (I9f20) end the distributing valve (13,14). 

11. A filtering device in accordance with claiia 6,c haracter- 
i z e d in that the distributing valve (13,14) comprises a coupling 
(14) onto which is slipped a supply line (13) in such a manner that 

15 it covers the openings (23' ,240 to t^o internal ducts (23,24) which 
are connected to the respective inlet (19, 20) for replacement liquid, 
the sectional area of flow between the supply line (I3) and the 
respective duct (23,24) increasing at a higher back pressnre in the 
latter. ^. 

20 12» A filtering device in accordance wii3i claim 3,p haracter^* 
i z e d in that the two outer covers (6,7) are of identical desig;^, 
the blood inlet (8') of one of the covers (7) being hlocked up during 
usage. 
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Fig. 3 



